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CASE REPORT
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Summary A 69-year-old woman with a history of graft replacement of descending
aortic aneurysm was referred to our hospital due to massive hematemesis with shock
status. Additionally, the deterioration of respiratory status made us start the man-
agement under mechanical ventilation. The emergent gastrointestinal endoscopy
by a general practitioner showed ulcer-like lesion of the upper esophagus and arte-
rial bleeding. A contrast-enhanced computed tomography showed thoracic aortic
aneurysm surrounded by low density mass and contrast medium protruding from
the aneurysm. The ﬁndings suggested that thoracic aortic aneurysm perforated into
esophagus and made an aortoesophageal ﬁstula. Hemodynamic deterioration rapidly
progressed and she passed away 4 days after her hospitalization.
Autopsy showed that a new thoracic aortic aneurysm arose from the proximal site
of the graft. The aneurysm ruptured to esophagus with 6.0 cm× 5.0 cm sized ﬁstula.
The ﬁstula was ﬁlled with a large thrombus. The large thrombus ﬁlling with the ﬁstula
worked as the tamponade and prevented her from the fatal exsanguinations and
sudden death. The mechanism of the sentinel bleeding and the fatal exsanguinations
known as Chiari’s triad was revealed in our report.
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(ig. 1 Enhanced axial computed tomography on admiss
neurysm. The esophagus could not be recognized and th
he compression of the aneurysm.
ue to massive hematemesis. Her awareness was
emicoma. She was in a cold sweat and cyan-
tic. Initial vital signs showed blood pressure of
6mmHg/45mmHg, pulse rate of 143 per minute,
nd a respiratory rate of 25 per minute. Because
he respiratory status worsened gradually, manage-
ent was initiated under mechanical ventilation
fter endotracheal intubation at an emergency
epartment.
The laboratory ﬁndings showed hemoglobin
evel of 6.5 g/dl, white blood cell count of
2,410/ml with 72.4% neutrophils, platelet count
ig. 2 Photograph from the aspect of the esophagus
ncised longitudinally at autopsy. The arrow shows the
.0 cm× 5.0 cm sized aortoesophageal ﬁstula.
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sThe arrow shows contrast medium protruding from the
onchus deviated from original to anterior portion due to
f 6.4/ml× 104/ml, blood urea nitrogen of
1mg/dl, creatinine of 1.32mg/dl, and potassium
f 4.2mEq/l.
Emergent gastrointestinal (GI) endoscopy by
general practitioner showed ulcer-like lesion
f the upper esophagus and arterial bleeding. A
ontrast-enhanced axial computed tomography
CT) on admission showed thoracic aortic aneurysm
urrounded by low density mass and contrast
edium protruding from the aneurysm (Fig. 1).
he esophagus could not be recognized due to
he compression of the aneurysm. Moreover, the
ronchus deviated to anterior portion for the same
eason. These ﬁndings suggested that thoracic
ortic aneurysm perforated into esophagus and
ade an aortoesophageal ﬁstula. During her hos-
italization, intensive treatment continued under
echanical ventilation with blood transfusion.
ig. 3 Photograph of the ﬁstula at autopsy. The arrow
hows a large thrombus recognized within the ﬁstula.
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Although surgical repair or stent graft was con-
sidered to improve the patient’s general status,
hemodynamic deterioration rapidly progressed and
she passed away 4 days after her hospitalization.
Autopsy showed that a new thoracic aortic
aneurysm arose from the proximal site of the previ-
ous graft. The aneurysm ruptured to the esophagus
with 6.0 cm× 5.0 cm sized ﬁstula (Fig. 2). The ﬁs-
tula was ﬁlled with a large thrombus (Fig. 3). The
low density mass shown on CT turned out to be this
thrombus.
2. Discussion
The ﬁrst case of aortoesophageal ﬁstula (AEF) was
reported by Dubrueil in 1818 [1]. The patient he
supported after the ingestion of a foreign body died
due to hematemesis and autopsy revealed a ﬁstula
between the thoracic aorta and the esophagus. AEF
is rare (0.01—0.08%) [2], but it is a life-threatening
condition. It is classiﬁed into 2 groups, primary and
secondary. Primary AEF is a very rare complication,
with incidence ranging from 0.04 to 0.07% [3]. Tho-
racic aortic aneurysm is the most common cause
(54%) of AEF. Foreign body ingestion such as needles
and ﬁsh bones, advanced esophageal carcinoma,
endoscopic procedure, trauma and radiotherapy
are also causes of AEF [2]. An aneurysm can pro-
duce esophageal perforation by chronic stimulation
related to erosion, inﬂammation, and necrosis. Sec-
ondary AEF, with an incidence of about 5% [2], is
known as a complication due to previous aortic or
esophageal surgery. At autopsy, we conﬁrmed a new
thoracic aortic aneurysm arising from the proxi-
mal site of the graft and the ﬁstula between this
new aneurysm and esophagus. We assumed that nei-
ther the previous surgery nor a pseudoaneurysm by
the surgery affected the occurrence of this ﬁstula,
rather it was formed by a true aneurysm arising
newly regardless of the previous surgery. This point
was interesting enough to present this case.
Chiari’s triad described in 1914 [4] suspicious
symptoms of AEF, which included chest pain, sen-
tinel bleeding, and fatal exsanguinations after
a symptom-free period. The sentinel bleeding is
caused by the rupture of the aortic aneurysm
through a ﬁstula into the nearby esophagus anatom-
ically. It is minor or intermittent bleeding due to
the thrombus formed within the ﬁstula as a result
of hypotension. In short, the thrombus works like
a tamponade [5]. Additionally, the ﬁstula becomes
larger with repeated dislodgement of clots [6].
When the patient has high blood pressure, the
thrombus will be pushed out from the ﬁstula and
subsequently the fatal exsanguination will occur.
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his interval between the sentinel bleeding and the
atal exsauguination ranges from hours to months
7]. Since there is only a little time left and themor-
ality rate is very high, prompt diagnosis and surgi-
al intervention for aortic aneurysm are needed [2].
Regarding the outcome of surgical intervention,
epending on the size of AEF and whether gross
ontamination is present, esophagectomy elimi-
ating new infectious source of the mediastinum
nd prosthetic graft [6,8] and in situ replacement
f the aortic aneurysm using prosthetic graft are
he preferable procedures after debridement and
emoval of devitalized tissues, subsequently, abun-
ant irrigation of mediastinum and protection of
he prosthesis using variable pedicle ﬂap such as
he greater omentum [9]. Without gross contam-
nation, primary closure of the esophageal ﬁstula
ay be possible [2].
In recent years, percutaneous endovascular
echniques for thoracic aortic aneurysm have
ncreasingly developed. For high-risk patients, it
s one alternative procedure instead of surgery.
ithin the limits of AEF, this technique may cause
dverse events, because the esophageal ﬁstula is
eft and the ﬁstula contacting with the stent graft
auses an inﬂammatory reaction, with subsequent
eriaortic infection and mediastitis. Therefore, in
ases of AEF, endovascular techniques should be
egarded as the procedure to stop the bleeding
rom the aorta and the bridge to second-staged pro-
edure such as in situ replacement of the aortic
neurysm using prosthetic graft and esophagectomy
emoving the infectious source [2].
With regard to diagnosis, endoscopy is a useful
odality to detect the origin of the GI bleeding
nd rule out the differential diagnoses such as
sophageal varices and upper GI ulcer, leading to
I bleeding. CT has characteristic ﬁndings including
ontrast penetrating into the bowel, air within aor-
ic wall, or focal bowel wall thickening [3]. Some
eports said that CT did not demonstrate the ﬁs-
ula [2]. In our case, contrast medium protruding
rom the aneurysm was recognized on CT. Indeed
sophagus was compressed by the aneurysm and not
ecognized on axial CT, but we predicted the pres-
nce of the ﬁstula between aorta and esophagus
nd that the size of the ﬁstula was small judg-
ng from the protruding contrast medium imaging
n CT. However, the 6.0 cm× 5.0 cm sized AEF was
ecognized at autopsy, whose size was inconsistent
ith that we predicted from protruding contrast
edium on CT. Moreover, regardless of the large ﬁs-
ula, this patient did not have fatal exsanguination
o the last. As the mentioned mechanism above,
he large thrombus ﬁlling with the ﬁstula worked as
he tamponade and prevented her from fatal exsan-
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[10] Kashiwase K, Ueda Y, Ogasawara N, Oyabu J, Okada K,nexpectedly large aortoesophageal ﬁstula inconsis
uination and sudden death [5]. In some cases, a
arge sub-epicardial hematoma and subsequent car-
iac tamponade caused the hypotension and acute
lobal left ventricular dysfunction [10]. In contrast
ith our case, the tamponade of that case deteri-
rated the patient’s condition.
In conclusion, the mechanism from the sentinel
leeding to the fatal exsanguinations known as
hiari’s triad was revealed in this report. From this
oint, we learned that we could not predict the size
f the ﬁstula judging from images, but could predict
he presence of the ﬁstula. Therefore, it is impor-
ant to diagnose this condition from the images
ithout underestimation and to perform surgical
ntervention immediately.
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